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PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element which 

is excellent in light emitting efficiency and is excellent in 
light emitting 

luminance by sandwiching at least a single layer of this 
light emitting layer 

by forming a layer containing at least one kind of 
naphthof luoranthene 

derivative between a pair of electrodes as the light emitting 
layer. 

SOLUTION: A naphthof luoranthene derivative used here is 
formed by annul arly 

contracting a fluoranthene skeleton and a single naphthalene 
ring, and is a 

compound expressed by formulas I to IV. In the formulas, 
X<SB>1</SB> to 

X<SB>14</SB> are hydrogen, halogen, an alkoxy group and an 
aryl group , and 

X<SB>7</SB>, X<SB>13</SB> and X<SB>14</SB> are a 
substitutional or 

nonsubstitutional aryl group having the carbon number of 6 to 
16, and the other 
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is a compound being a hydrogen atom. An organic 
electroluminescence element is 

normally formed by sandwiching at least a single layer of a 
light emitting 

layer containing at least one kind of light emitting 
component between a pair 

of electrodes, and a naphthof luoranthene derivative of a 
light emitting organic 

metallic complex is contained in this light emitting layer. 
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®^7h7;^5>Ty!^*Sr«* J , ftxmm&m 

®-mmm®^ $^ «^aAfi?isi^*-rsfi 
@-f7h7^7yxy|^** i \ t7h7/W5yf 

s sm#&* ^7h (2,3-b) 7)W?yT>ffll». i- 
7hCl,2-k) 7)V*7>TyWmW. t7K2.3-J) 7 

Jl*7~>Tyimfait:!iii-7 h (2,3-k) y/^yyr 
yWmfoX'fo b MiecD— ©cot ^-f *i*»tEt8w&flW» 

uaoR^. Hurts fcwt***. 

[00063 

■ry h y>\s*yyr-ymmm'>%< 1 1 1 mt&m 

Tfflv>6*7 h7/^?yf->tt»«c.(felT. *58>flt 
«*ft^»Ai:*iEt*) li. 7^*9V^^1MSi: 1 

mv+yfvymfimmLtz^x'h*). #4L<tt. 

■t7h(2,3-b) 7;l/?T5>'-r>^»«c, t7Kl,2-k) 
7W5>'fyii* > t7h[2,3-j) 7^7 y-r^ 

«W**fcJi^7 h (2,3-k) y^yyf-yimWX'h 

I. t7h(2,3-b) 7W7yf«, t7Kl,2 
-k) 7W7yf>^Ift. 7"7h(2,3-j) 7JM-5V 
TyfS^ft^^(i^7h(2.3-k) 7^5yf^W» 
t LT(±, ffiL<{i. HRrt ( 1 ) , HR 
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[0008] Htt* ( 1 ) SW ( 4 ) T»S<x6-(fc 

^Hfctjwc. xi ^XHiirtJMFp, ^pyys^, 

l-l O^EiL 4H»4fc{i««W)r/^;HS («i 
ff, .Xf-zl^ xf-A^ n-TotVPS. -fyrne 
/HL n-7**/VS. -fyyf-;HI, tert-7>/P«. 

n-'o-f-^s, -fy^.y^S s te 
rt-'O-f-;^ n-^v;!^, i^n'vJfi'A-g, 


&A&. tert-tf^f-A-g, 2-xf-A^vJfvA-S. n- 
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21. 'fVT'h^f^S, sec -rh^fv- 
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-A-iS. 3-.x?-A-7x— A-2, A-Xf-iv? x—iv 

31. 4-Xf-A-7x-A'IS, 4-n-7 , DtV>7x^ 
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y^7x-/H, 4-v^n^df i/)V7x.—A> 
4-n-^-^f-/P7i-;^, 4-n-fy;l-7i 
-/I'*, 2, 4-^^7i-;pa, 3, 

7x-;«, 3-Xhdfi/7x^/l^a, 
X -;US. 4-n-7°D^v7x-;PS. 
n^v-7*-;^. 4-n-7'Ky7i-;H, 4 
-n-^yfvktdf ^7x^2. A-i/^u^i/iV 
5j"df^7x-;Ua, 4-n-'\7 , f-;^^x7x-;U 

4-n-^^^-/l/^i/7x-;^. 4-n-f*^ 
;^=sfx7x^;^ 3, 4-x'p<h^^7x-;^. 
3-7;^D7x-/l/i, 4-7;M-o7x-;l^ 2 
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i o^ry-^Tfts. 

[0009] *Wfltei*4fl:£»A t tTJi, HRsS- 
( 1 ) fcfckvCttXi -Xi436»**JK^T*'4'fl:^«. 
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asft^fca^ #tc#*U\ -ft* (4) fcfc 
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7- ^ant7K2, 3-j)7;kt7>'T>' 

8- (T -7-7^) 7-7 b (2, 3-j)7/W* 


7- 7 h (2, 3-k)7;^7Vfy 

1 0-*f-;W-7M2, 3-k]7;^7yry 

8- -Xhdf^7h(2. H)7M7yfV 
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22. 7, 14-v s 7x-;H-7K2, 3-k]7;^7 

yf-y 

23. 7, 1 4-x (4'-*i-)l7x-)\s) t7h 
(2, 3-k)7W7>f> 

24. 7, 14-i'* (3'-^f-/P7x-^) 7 b 
(2, 3-k)7)U^y yf-y 

25. 7, 14-i^' (4'-If^7x-^) t7f 
20 [2, 3-k]7;Pjj-7yr>- 

26. 7, 14-^ (4' -tert-7^7x-;U) 
■7*7 M2, 3-k)7)ls*yyTy 

27. 7, 14- : J (4* -X hdfv7x-;P) -f-7 
M2, 3-k]7;pjJ-7>-ry 

28. 7, 14-s; (3' -Xb^i^x-^) 7"7 
b(2, 3-k] 77^7 >-T>- 

29. 7, 14-^(3' -7/Wn7x-;H t7 
b(2, 3-k)7)V^yyfy 
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IE?l&A«S&«fcJ:t>*m?&Afft&«(4. **i-Wi*>l 

an* fcRttraww-ft i 1 1 * . 

[0014] *»IBw««WIH83(aH t fc:i3V^. *?& 
IBfcffiftft^ftAtt. IE?LiiAfi?iMfl\ 

IIBaS4i-4fctt»3t)«*fc:ffl^4i t^i Off* K . 
fBfcfiSWHcffl^ft i fcjWfcff* U\ *»Btf>*ltt 
WUK*Ffc*JV^I4s *»^fc«4^^ftAtt. IMA 

[0015] #?6^^m#?Bte^<Off Jfcfc IX 
it. ttteRBetftiflrCtt*^ 0U(4\ (A) Rfi/ 

iEfLaAifejUi/^^/m^aA^Ji/iiffiaii-f 

(01). ( B ) ©ts/m&AiSfcMif /Mi/11® 
(02 ) . ( C ) Sffi/?&3fc«/m?&A85&« 

/Rsssssti 1 (03 ) , ( d ) ns/ftttff/Rk&ss 

? (04) %£&Wf&ZkiPC*t>. ££(c(4. 
flfcm^&Af&IlTl^ji^iMOfit^T&ft ( E ) 

^m/inimxmm/m-^xmm/mM/n^ 
&xmm/mmmm? ( 0 5 > t -r ft z 1 & . 
( d ) s<*Hfflf LT«i. ms&ft*-Mjm-o- 

ttt, mm. ( f ) m&A«5i*jfc«\ %m.ftt5* 

mizmmttmcvm? (06). ( g > i?LaA^jS 

IHtcJ^SH^*)** (07 ) , itzit (H) 

^mW^ftSit^IfOfStl 1 (08) #*ft. 
[0016] **^<0*««»JI3iaff «. Ztihm 

T. iEfL&AiliMB. V?&Atffi*ff£ttftJT 

Rftfc 9t"ft<Ii: ft . * fc . **i**itf>Ila>** 

^aA«?&i£«^ ^(S^tm^aA^fig^cT) 

ateflfcRltftifcfcTSft. J: Off* U*&*W«& 


(5) IWPPl 0-294 1 77 

8 

3te*?<0«WUi, (A)S*^ (B)M^ (C) 

asH 6 . (E)a*p. (F)a*?, (g)s^* 

fctt ( H ) las^TA 0 . S' fcfcff* L< (4. ( A ) m 
( B ) sm=f; ( C ) SfflFP. ( F ) g*?*fc 
liWaa^TfcO* Wtc#4L<tt* (a) 3* 
( B ) I!*?. ( C ) *fctt ( F ) 3WP? 

[0017] ^m^mmmm^z^x . w*. 

. tf . (01) tTjrf ( A ) ll&/jEfl&A«5&«/?Be 

\o ii/m?&xmm/mmm$mmmz>. (0 

Dtcfei-vC. U4»«L 3(4jE?UiA«?i* 
JS. 4tt«3ttl. 5l4m?£Ail&Jl. 6tittS. 7(4 

[00 183 *fMB<0*WBHfe3iami, ffiK 1 (c£ 
»S*iTV>ft£i:)&«ff4L<, 
tft i> tfrciifcv jWB*v * l¥MWX'$> hzb ## 
4L<. Mil*. tf^xWL. ^ 7 '7Xf-7?v-h 

20 ^ux-fi^y^t'^v-b) , 

*. XKc. mm. tiv--? fi 

o-zPtftClttT'^l). 

[ o o 1 9 3 is«i2 1 ixu. tmmwfflm** ^ 
iz&ttdm^nmmksmzmmiitb ixm 
m+tzktm*L\,\ ^mizmtimmwgb ix 
a. mm. e^, ib, m. ^^v. --y^k 

30 ^-7^^. fyrx^y. Mim. mt 

U f- 7 x y , ^ U t o -/U^r if $r W ft i t * s t" * 
ft. i*i^wWH*f«±, «BiTttffl L-C t> J: < , ?>ft 
WiWMWil/CfcJ:v\ WKt. ZfihtoWm'S. 

i. mm. msm. xj^^^jy^mto^mizx 
m.to&zmm-hzbtfx'th. ttz. m»i- 

JUT, i0ff*L<(4, 5~5 0Q/DSSfcRSt 
40 ft. M«aJ**tt, Offl't*«aiMt«tmtt»J:ft 
HRJC. 5-lOOOnmgg. i0ff*L<«4. 
1 0~ 5 0 0 n mnmz®.fe? ft . 
[00 203 Ift&AfftiMJf 3(4. UWfc&>fe<03E7L (* 
oaEAfcSJUc-fftHWB. ii«fcyaA§n^I?L 
2r^iM-tft^^*-f ftft^«t**^ftl-Cftft. IE 
?L&A!!&«(4. *»^tffiftft-&«iA*jJ:V/4fctt 
ft!!^iE7LaAlftjMiltg2:*-rftft^J (0K^(4\ 

50 xtMyBW*, t^VyyBWft. <1fJy5 
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[002 1] *^tfcv>TfflV^ffiOiE7LaA^j*« 

tB*#l-6<ffc&»fc u-cii, MJ7U-/U7$yf&£ft 

(W£tf. 4, 4' -t'X CN-7x-/U-N- (4" 
-^Wx-;H h'7i-/k 4, 4' -t* 

X(N-7x-/P-N- (3" -X+lVVx-tV) TS 
7] t'7i-/W 4, 4/ -h'X CN-7x-;l/-N- 
(3" -yh*x7x-;l0 757] t'7i-;K 4, 
4' -t'X (N-7i-;l/-N- (1" —i"7^f-)V) T 
$y} t'7j-;k 3, 3' -^f-^-4, 4' -t* 
X [N-7X-A— N- (3" -^f^7i-;K T5 

h*7x-;k l. l-t'x C4' -( N, N-i/* 
(4" -^f;l/7x-yl-) 75y] 7x-;W x^o^ 
9, 10-t'XCN-(4' -^f;l/7x^ 
— N— (4" -n-7'f^7i-/H 7$y ) 7i 
tyM/y. 3, 8-t"X(N, N-y*7x-/l/rS 

y) -6-7x^7xfyMJy'k 4-yf-;i^- 

N, N-t'XC4" , 4"'-fX( N' , N' -^(4 
-^f;l-7x-;H T5y] t'7i-^-4-^] 7 
-'J>. 4, 4' , 4" - MIX [N- O"'-^^ 

7X-A-) -N-7x-;prsy] Mj7x^rsy 
, ^'Jf^7xyi3J:W«ii*. #<j-n- 

^ftA(©W^i, JJ*L<(4, 0. l-4 0fi4%gjg 

ft, u f^m**, §wffls&&b :mm. 

/l/v-^D^y^ix'xy, ^y^x-^y^D^y^y 
iy, 9, lo-^x-^ryh^-fey, 9, 10- 

t'X {y x~)V^-)V) TVYv-ty, 1, 4-t'X 
(9' -m--)V7>yy*.-lV) <y*?>. 4, 4' 
-fx (9" -Jij--)l7>hy->e.-)V) t'7x- 

^3 , -mourn mm, h 0 x ( 8 -*y y y 7 

-M 7^ fx ( 1 o-^yV(h) *y yy 

9-M 'i'JiJW. 2 - (2' -hKndfi/7x- 

O-V'jt-dfHfV*-;K0!Ei{}ig, 2- (2' -hh'D 
^y7i-;H OVf-rv'-^SiSiB. 4-t Kn 
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^i/T? D Vvv>WIWft » Xf-/Kyt®£ft CAR 
tf, 1, 1, 4, 4-fl>77x-/P-l, 3-7"^x 
xy, 4, 4' -fx (2. 2-y"7x-R'-;H f 
7x-;k) , ?vjy»WftC{Utf. ?vjyi, 7 
-?l)y6, f?V>7* 7-?V>30. 7~?V>10 
6, ^V'jy 1 3 8, ^V'jyi 5 1. ^V'jyi 5 
2. ?"?yyi53, ?-?yy307, 7"7'jy31 
1, ?v>;y3i4, ?vyy334, ?vyy33 
8, ?vjy343, ?vy>5 003 , b'^yM* 

10 C0J*.if, DCM1, DCM2} , **W>imto 

mm. -mju^io , ^yvf-ry-zi^wt*. 

ft, K^'vtt**. :M&lp:XT;H®£ft, *y- 
N - f rwl^yl^V"-/^ itf-^f^ft, * 'J f-^7 
x^fci^-f-oBW*. ^U7x-byfcJ:tA'-?-coii« 
ft, tf^/kt^xfeir/^I^ft, ^7x-i/y 
f^uyi^tf-ecof^ft, dfjh'7x;i/yt'_i/y 

*<7fflm^ #Vi-yj-]s>t'-i->i5£v : t<7)m& 
20 ft, #v*x-uyV-]syt5XV*0imi/M:Z) £ 

1 1 1 mm^xmm-i z t h . 

[0023] *^0j!<7)*«S^7t^tCfe^T(i, % 

^BlAO»&«. »*L<J±, 0. 0 0 1-99. 99 
9fifi%gg, J;D#*t<{i:, 0. 0 1-9 9. 9 9 
$^>fc»^L<«, 0. 1-9 9. 9 S* 

30 [0024] *JKBt tJ v »Tffl V ^ 4 ffi«0^«tg^ 
Sft-^Ifc tTti, ^3ttt*a^JBIgft* s j; 9»* t 
V\ J. Appl. Phys., 65, 3610 (1989) , #H 

^5-2 14 33 2^#CIEt<?)J:3(:, IBfeJl^* 
X h-fb^fc ^X Hfc^ift ( Y-K> V ) t i Ofllfigl- 
Sikfc-C**. *«Wfcffi6fl:^|*|At, *Xh^ 

TS*. *«fflfcffi*fli^*At. yxh^fttLT 

40 mmn^mmti^. -w*^, 

tt. 0. 0 0 1-4 0ftl%SS, J: , 9»it<{i, 
0. 0 l~30fi»%^JS, WfcJSF* L<Ji, 0. 1~ 

[0025] *«Wt:«*ft*»Ai:»ffl"ri«3iett* 

®<7)8-*;v;y- vmm-^thm,mm)v 
s-^sgftauwsLK mi^%z/t®%m&m 

50 igftt U-Ctt. ^J^tf , HIW ( a ) «5C ( c ) T 
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1 1 

(Q) 3 -A 1 (a) 
(Q) 2 -A 1 -O-L (b) 

(Q) 2 -Al-O-Al- (Q) 2 (c) 

(5», QtiB^s-^yyT-hEft^iH-) 
[0026] ^tt*«i^jamoft*^]i: L-cfi. m 
uz. hvx (8-*;v;y-h) t/i^-^a. h 
yx (4-yf-/u-8-3-y yy^-M T/i/S-^ 
a, hyx (s-yf-^-s-^yyy^-H 7;i^ 
-•7A N fyxo, 4-^^-8-^yjy7- 

HT^S-^A. b'jXU, 5-^^-;l/-8-Jf 
y liy^-h) T^S-^A, hyx(4, 6->-'y^ 
)\s-8-3rSV Jy-h) Trt'S-^A. t'X ( 2 -> 

f-^-8-^y yy^-h) (7i/5-h)7^s- 

>7A. h'X (2-^^-8 /7- M (2- 

^f^7i/7-M 7;i/i-^A, t'x(2-y^-/i/ 

-8-Jf7'jy7-h) (3-^f^7i75->)T 

-T7^ s t*x ( 2 -y 8 y y y 7- h 
(4-y^;U7xy5-h) r/i^-^A. t'x ( 2 - 
yf-;l/-8-^y VJy-h) (2-7I-/P7I/5 

-H t/ps-^a. t'x (2-y^-8-Jfy yy 

y-h) (3-7x^7iy7-h) 7^S-*)A, 

[0027] t'x (2-y;^-;p-8-dfy';y7-b) 

(4-7x-/P7xy5-M TVl'S-^A, t'X (2 

-yf-;t— s-^yyy^-H (2, 3-^'y.^y 

i77-M T/US-^A, t'X (2-yf-;P-8-^f 

yjy^-h) (2, 6-^f;i-7x/7-h) 7^ 
5-"7A. t'x (2-y^-8-Jfy iiy^-h) 

(3, 4-y^f^7x/7-M T/L'S-^A, t'X 

(2-y^-8-^yjy7-h) (3, 
;U7xy5-b ) t/us-^a. t'x ( 2-yf-^-8 

-*SVSy-h) (3, 5-v-tert-7'^7xy 

7-M t^s-^a, fx (2-yf-^-8-^yj 

y^-h) (2, 6-y7x-;l/7i77-f) TA-i 

a-7A. t'x <2-y^/p-8-*yyy5-h) 

(2, 4, 6-hll7x-;U7xy7-h) T^S-^ 
A, b'X (2-y.^-;l/-8-Jf yjy^-h) (2, 
4. 6-M»yf-^7xy7-H t/us-^a, t'x 

(2-y^-8-Jfy;y7-h) (2, 4. 5, 6 

-fb7^f;l/7x77-M T^S^^A, t'X (2 

-y^-8-=5fyjy5-h) (i-7-7t-7-M 
t^s^a, t*x ( 2 -yf-^-8-Jf yjy 7- 

M (2-t7h7-h)7;l/^')A, t'X(2, 4 

-v'yf-;>-8-dfyjy7-h) (2-7x^7x 


( 7 ) #H¥ 1 0-294 1 77 

1 2 

y7-H T;P5--7A, t'X (2, 4-x*y^-8 
-^yjy7-h) (3-7x-^7xy7-h)7^ 

s^^a. fx (2, 4-x'yf-;>-8-*y yy?- 

M (4-7x-;P7x77-M T^S-^A, fX 
(2, 4-^'y^-8-dryUy7-h) (3. 5- 
y7f^7x/7-M r;U$->7A s t'X (2, 4- 
^'y^-8-^yjy7-h) (3. 5-^-tert- 

[00 28] t'X (2-y^-8-^yjy7-h) 
10 T^S-^A-^-^v-fx (2->t^--8-* 
yjy7-h) r^s-^A, tx(2, 4->-*y-?-^ 
-8-Jf yyy^-H r^s-^A-^-^v-f 
x(2, 4-^^-8-^yjy7-h) r^s- 
^a n fx (2-y^-;p-4-x^-8-Jfyjy7 
-m r^s-^A-^-^v-fx (2-y^- 
4-xf^-8-^yyy7-M t^5-*7a, fx 
(2-yf-;i/-4-y t-^-8-^y yy7-H r 

;kS^>7A-/z-5j-4ry-fx ( 2-yf-;U-4-y t- 
Sris-S-^SV Sy-Y) T^S^A. t'X (2- 

20 yf-;u-5-^ry-8-dryuy7-h) tiv*-*? 
A-At-^-dfv-fx (2-y^-;i/-5-^ry-8- 
3vyy7-H t/l-s-^a, fx (2-yf-;i/-5 
-hy7;^oy^-8-dfy yy7-h) r^5- 
>7A-//-^y-fx (2-yf-;i^-5-hy7;^ 
ny.f-^-8-Jfyy y^-h) t^S-^a&J:?:^ 

[0029] m^&xmm sa. ute^om^a 
30 mfcztthtt&mtt-tmx'hh. m-mjm 

Itf, h'JX (8-df yjy^-b) T/l'S-^A, f 

x ( i o-^yoo =^y y /5-M <v y<7A] , 
*^i f rv-;HBW*. byry-;^^*. hyr 
^>i^^ s ^yi^yf^* N Jfyyy^*. ^y=>f 

)VJsv;vmm&. i-my>:j**w mmm 
}£) *'M%<bi>imm^xm\&thzttfX'*h. * 

40 ftfflfcffiS ^^A t ffic7)«^aA«i*tS^S:*1-|»^ 
WII.-fl:^ftAc7)#J^ii:. Sf^ L<Ji» 0. 1-4 0* 

Mxw&izmm-h, *%mz&^xi±. *%mzm 
-man ( c ) x-mti&tt&m mmLx. m?&x 
i o o 3 o ] mme t ixa. JtKWtt*w^h§v^ 

ffltl.^fc*WiLv\ liStffiffl-ri»mS^«i: IX 
so (i. wi(f. y^-^A, y^A--* yi/'T-A^ 
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(8) 

1 3 

^*>"7A. V^^-^A-ig^, -7:/*><<7A— f 
Vi^A-g^. 'fyyW. ^-?:^7A» 
7y*>> 4-yHJ^A. T^S-^A. T/US-^A 

S^A-V^i^A-^ /57T^ FfII8gP£* 

[0031] <r*i.s.<3WHMr*. 0iiif , is 

mm. *>^?vv?&. 4*>iwmm. 4*>ri< io 

-f^/a> f ^yh"-A}£#^ffitJ: 

. HrtiU-JWKiT* o T t> J: < . & 6 v n&mmk 

X'fo~>Xi>£^\ ltffi«0^-h«^fifii{±. »WQ 

t&mmmnwmizh j***. hrk. 5~i o o o 

nragS, J;Dif^L<{i. 1 0~5 0 OnmgJgfctS 

iSDffl: V > L WJT* I. Z t tiW & L < . -ft t . 20 
ft*)®****? 0%fiU:f:*4 J: i tBflfeOWH. ff^ 

[0032]^ *f^«3ra«ff$i3amctsvvc 

*<>5*J*5r<i:i>-JB+fc, -SISf^xyf+- 

mzmL<a. )V7vy?hh. -mmm? 

ayiTft 0. J: 9 #2 L < fi. jEaaEASBSlT* * . 

m. mxmi^tim : m}sMmm) <^&mz^^ 

4£*4*>0. 0 1~5 0M%. ML<I±. 0. 0 
5-3 0M%. J:9*F£L<ti. 0. 1-2 0M% 
T"£>6. 40 

[0033] lEarnxmrn. mm. m?&mm 

A-a-h^ o-/tc?-hv£, jlT ■ T'n-tf 

■ybS&i:) CJ: 0?WS*»JS«i t teJ: Oft*-*" 6 

1 0" 5 ToiTg^T«9££TT\ 5 0 ~ 4 0 0 "Cl&Ktf) 

*-hia* (wmmm.) . -5o-3oo°css^ 50 


0-294 177 

14 

HSBflTCs 0. 0 0 5 ~5 0 n m/sec g£<7)g£ti£j£ 

[0034] mmmmizj; 0 . ^mmmh^. 
iwyr-fflibLxit* mm. sKu-N-b*^. 

)Vij)W^/~)V. xvrvu-h. -xvx^-vy. itV 
xxf^, -XVisu^y. xvx^-iVTtvi'-y. 

y&kx/zcommw. xvy-^-vye-vy&kTfz 

m. m&x'mixhj;<. h&^immwmtxi* 

[00353 mmMmmzx 0 . #JBt»js-ts*^-. 

mmtumm mm. ^*?y. *??y. 
fty. h;ny. ^f^i^y. x^-;^v-fe> v 1-^ 

f-7H'7^UytiW3Rft*3|BR»«, mm. T-th 
y, ^^-;uxf-;^hy s ^f/HyyWhy, x 

y>ttstfk#mm&. mm. wmx*>^ mmy^ 
iv. isrs^xxf^ii, mm. 
>v. m^y-jv. 7?/-)V. ^y^ j-)V. 

m. mm. y7f;H-f*, fh7tKD77y, 
N, N — i/X AT S F . N, N-^^T-fe 

hrSF. 1 1. 3-^ 

f-^-2->f S^/yy/y, y^f^;l/7r^ 

[0036 3 $. ft&t&imt LT«±. 
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1 5 

Jflv^f^ttfc&frt-fc^ktf-C**. f»B»0«K 

fetlZttfXZ. HRttt. 0. I~5 0fi4%g 

■Sim. #jR^<0tt*tWLT) s 5~9 9. 9 SIX 
<tt, 15~9 0«*fc8flEtcRj&t*. 

[0037] iE?LaA^«, mm, h^&a«?&ji 

5 nm~5,umgj£Kf££t&£k;{«U\ 
■**aWC, ffiUS (fiiLS) ^at-WrO. 

ftHWcflffl-rsttfikLTJi* tflitf. WtS 
>\ jjryxx^k K jKUTSH. # 

^«yhm 7W77x-/ij«. msae 
mnjv^. &matm. &msnm* amjawMtk 

tft-)ttJ:<. -vC tin. 

to 0 38] wzumttx. mta. m 

£IWt*£k *fc* fiUtf. HS^19lc. 

3ft. 7*oy7->8Wtt*»£j£SWIW (+18!*) 

mm, sl Ty^-T/mtikkm. h 
h \ my-yx-^x-mm Lxmmt h z t fc-c & . 

[00393 *«HO*IMII%3lSimi. HRt« C 
S»SftS<0*?i: LTttffiSfiS**, ;W*88Ha*fc 
teSSMI^ii?? k L"C i> ffiffl-f & i k l» . 
WJDttEBi. Hftfc. 2~3 0VSflrc*S. *» 

ftffiffl-ri. i k arc* i . 

[0040] 
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[0041] mmmi 

JfS2 00 nm^ TOaiHW 

**Kfc. <ftt8B!L T-fehV. x^-^fcfflWtlB 

fcH5£U:flL 3x l 0" 6 Torr (cjSELfc. 

ITOJKW&Jit. 4, 4' -h'^(N-7x 

10 ryp-N- (3" ->fyk7i-;K 757] t'7i- 
>Ui. . 2 nm/sec X'7 5 nmOflC$(^|| 

»L. OLaAfSW&lkU:. *^)±fc. h'X 

(2-^^-;U-8-df>"jy7-b) (4-7x-/W7 
x/7-b) 7/PS-'7Ak7-7h(2,3-b) 7^7^ 

fy (m^t-sm^icDitia®) mzimmiy 

L>.Mmm%0. 2nm/sec ■CSOnm^ffSt^yi 
» (SUrfc 10 0:0. 5 ) U ^3t«k Lfc. iRt, 
hUX (8-#>"jy5-b) 7;U5^'7A&. 
SO. 2 nm/sec T*5 0 nm<0HSC|^L. 
20 AlijMlkLto Sfet*<0±(C, 7^y">At« 
* , 0 . 2 n m/sec T 2 0 0 n m<7)J?§ fcft 

m («*iti 0:1) LTs itsk %®m%m. 

HMT, 1 2VtfD«a£«E*rattnUfci:i*. 55mA 
/c m^ <0«8l**aDh.fc. S8fJ£2 2 5 0c d/m^ <0# 

[0042] HJfe^J2~5 

30 m i w-ft^isffiffl-r&ft^ o w^t^w#6 

(HMs«3 ) , m^it^m^2 2<r)itiz® ($mm 
4 ) , m<tim**3 2cott.izwi (mums) &m 

2 Vt7)iSS«ffi& EPJD k i ^> . «feWJ636WBBBS 
[0043] JtKfliJl 
40 #tl*5ft-^£ffifflWCs fx ( 2-^^-8 - 

^yyy^-h) (4-7i-;i^7iy5-M 7/i-s 
k LfcOMi, XifeCT i izimnxmzx 

3t3R?*fHHUfc. i<0*Ffc. ISaMMBRT. 12V 
ttllftlEEE * fflJ D Lfe k i * . #fe^3t* { 5lf2§ it 

[0 044 3 
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( 10) 


10-2 94 177 


1 7 


1 8 


fc. KflBfflKlT. 1 2V<oS85«E£ElfflllLfci:£ 


[0 04 5] 
SIS 



me 

wtmx 


(cd/m 1 ) 

(mA/cm 1 ) 

mm 2 

2 2 8 0 

5 5 

§fe66#13 

2 3 0 0 

54 

^S6#I4 

2 3 2 0 

5 3 

^JE09 5 

2 2 6 0 

56 


117 0 

82 


15 5 0 

74 


[004 6]Hliffl|6 
Jf$2 0 0nm*)ITOi§HJiftffi (HS) £#tl>#7 
X*1S£\ 4"ML x^/-/^fflv^i 

fcHJgUfcft. aMHf£3 x 10-e Torr fcjsjEL/s. 
4T, I TOjMWWJiK, 4, 4' -h'XCN-7x 
-;l^-N- (3" -^f-;W7x-/U) 75y0 t'7i- 
rt'fc, fflltitlfcO . 2 nm/sec T'7 5 nm^if 3(cH 
*U iETL&Afi&jiflfc Lfc. *tf>±fc. t'X 

(2-^f^-8-^yjy7-h) (2-7x-;P7 

xy^-hir^i-Wi: 0$s*fl:gft#? 2 4 cn\Y& 

<®)£. m%mmmfrt>.mmmj&o. 2 nm/sec -e 

5 0nm^(:ftlf (fflbtlOO : 1. 0) U 30 

mmtuz. act, hjx (8-*/'j/7-h r 

ggif&KO. 2 nm/sec T5 0nm<0 

fc. V^^Afc^ IMfiSKO. 2 nm/sec ? 
2 0 0 nmWJiSIC^QHI (Stifcl 0 : 1 ) LT» H 

Lfcfci*. 5 8mA/cm2 tfJftOtfatftfc. M&2 
2 70cd/m2 WWfitfMtebft'ilBS 40 

C004 7] mmi 

JPS2 00nmOITOai!BmS (AS) 

XS1S£, +tt8BW. T-fehy, x^y-yPSfflv^jH 

^tuv/^y/ffi^LfcflL i£*gHoffl£*/i^- 
fcHJgLfctt, jfS»»£3x 1 O" 6 Torr fcSELfc. 
41\ ITOa««ff±t. 4. 4"-h'X[N-7x 
— N - (3" -^f^7x-/H TS/]t"7x- 
JUfflLKO : 2 nm/sec T'7 5 nm^WStaR 
#U JSL&AI&jiilfcU:. &WC\ *<0±fc. t"X*50 


* (2-^^;P-8-^/'jy^-h) r^S-<7A-At 
-#*y-t** (2-Xf-^-8-^y'J7 5-h) T 
^$-*AfcWijMfc£a^2 3<9ft£ft£. S&SM 
*S*"5>. mM'&l&O . 2 nm/sec T'5 0 nm<7)Jf £ 
izmm (fititl 00:2. 0) L %%Mt Lfc. 
HJX (8-^y'J/7-h) T^i-WJ^ 
0 . 2 n m/sec T50n m<0ffS (31* L , 

iffi$r, H#j£J£0. 2nm/sec T'2 0 0nmc7))J§ 

cgjn* (suti o : i ) lt , &s£ u 

$»H§rF - 1 2 VcottsSmESr RttD t b Z h . 5 7 
mA/c m* *5ftaE**aHlfc. »&2 180c d/m* 

[0048] WJ8 
If S 2 0 0 nmco I TOjfHHM (Rff) 

XS«£. tfHEfcSL T-bb>, x?y-^£fflwcj@ 

fcfflfcLfcft. Ifi^3Xl o-s Torr fcjSEELfc. 
41*. ITOS^*lffi±fc, 4, 4' -t'X (N-7i 
-;l^-N- (3" -^f;P7x-;H T$y) h'7x- 
^ts3IBtjME0. 2nm/sec t7 5nra(7)f 

(2, 4-^^-8-^y'J77-h) T/PS-^ 

A-ju-3r^fy-b*x (2, 4-^^-8-^-yy 

T^S-'7AfcW^r:^W- t f32£0{t^j 
#fir6aS*a»»&. ^*MS0. 2 nm/sec T'5 
0nm«f$|« (SJttbl 0 0 : 4. 0)L, % 

mtite. mz. hvx (8-*sv;y-h) nv 

*-VJ*t:. ^#aJK0. 2nm/sec t'5 0nmc0if 
T^S/^AtfB*. H*3I*0. 2 nm/sec T2 0 
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(11) #^¥10-294177 
19 2 0 

0 nm<7)ig$(C*^# (fiJUtl 0 : 1 ) L/C. Ift&J: 0 c d/m* <0#fe*>f&M&SOTSftfc. 

u im®Rm&=?iimit:. asta. &nmi [oosn mtuii 1 

<0^:R»*«ofc4*J»t W:. fl* Wr*««iW& I?200nmcOI TOgBMi (AS) §#7 

aatT-tC, KJMWMRT. 1 2V^Hgg«ff$rMpL^ *MK*. 'WiffiS'L T-bh>. x*/-/W*JHvycjH 

fcd*>. 6 0mA/cm2 mayfifitvb. MIS. 2 1 5 **»*U:. *0**fcB9Mf*£IBVvc<6lltU $ 

Ocd/m! OftfiOftftPIIBS ft*: . 6 fc U V/**/>Hf» Lfc», JR«6a»oaMS*/Wr- 

[0049] £Jt0!l9 fcffljg Lfcfc, 3x10-5 Torr fcjJEU:. 

J?e? 2 0 0 nmiO I TOjWBWS ( Rlffi ) i #5 if, IT OgBJitilt, 2 7 (D-ffrg- 

*»R*. 4»ttft*J. x*/-;W&JBWCIH ft*. ^*3IS0. 2 nm/sec X'5 5 nm<OJI§fcl!i 

#&ffi#Uc. *<0fflK*H*#.x*fl§vvc(8»u § 10 #U Jft361i:Lfe. <fcwc. *tf)J:fc. 1. 3-h'x 

fetU V/r/yfflt LfcflL ^tSH<Dffi«*;l^- C 5 ' - ( P -tert-yf-;P7x^;U) - 1 , 3 , 4 - 

fcHSLfcft. mmmi3 x l 0- 6 Torr KiSEUfc. W5'T/-A'- 2 ' -4 AO "OMfV*. 3Hfi&K 

4"f. I TOjgtPMIBLB:. 4, 4' -t'X(N-7x 0. 2 nm/sec X'7 5 nmtfOif £{;J£iU ttf&A 

=.j\s-N- (3" -^f^7i-/H rS7)t'7x^ H>&ffcL£. 3 6fc*<9±K, V^j/^ixfcWfr. 

/PS: . ^3fgjg 0 . 2 n m/sec T7 5 n mOJIS fc^S ag*Ug 0 . 2 n m/sec T 2 0 0 n mCOJIS 
*U JETLiiAfliMJlfcL*:. <fcwc. *tf>_t£. HJ (*»itl 0:1) l/t. Htli: U 

X (8-dfyy/7-h) ryP5^Ak0fi^b^ft# fcfWLfc. ft. «MO«E«!B*«-»fci 

^1 lwflteftfc. Sfr*a»iHa»S>. li*£K0. 2 4IOfcUfc. fWLfc^raWMHBKSlfFfc. S6fl»lfi« 

nm/sec T'5 0 nm^if 3fc£3£f (fijjtl 0 0: T. 1 5 VWESlffi* Ml L 6 8mA/c 

i . o > u mT&mmzmtefzftmt us. $ 20 m* wki 2 3 0 c d/ m * 

m/sec T2 0 0 nmOffStC&K* (Mftl 0 : [0052] Stfljfflll 2 

1 ) L/C. RfeSh U *flWIWfcJKSIH t *ff«Lfc. 2 0 0 nm^ I T ()»!«« (|ftg) 

ft. J*»tt. **»«>*E^fcfcofc44^U:. **t££. 4>tetft#J. 7-fer-y. x?/-^£fflwcs@ 

IffSWfiEfcffi&llUrfci*, 5 8mA/cm2 om«* { <bfcU V/tfy>*ftf?L*:. ITOj§HMffi_t 

ittlfc. WK2 0 7 0c d/m* <0&feO267fe»fg$ iC. *'J -N-fx;^;^sy-;U (fift¥%^*l 

tvk. 5 0 0 0 0), Wjj*flteft2 80>ft£*. > 

[0050] ggftffll 10 6 C" 3- (2' -'^Vf-ryy/l') - 7 -yxf* 
ff32OOnm03ITOa9«&K (B«> *3r*-*#5 30 7Sy?7'J/ ( SfeOJBKft^ ) 3 . fcitfDCM 

#14^. T-feh>". x^y-y^fflutg 1 C" 4- (yy7y^fl/» -2-J*f7P-6- 

fetuv/^-yytt^L^a. saraiawaHR*^^- (*i^>-'feo?B&£#) ] ttittismiki o 

fcHSLfefts If»J3Xl 0" 6 Torr (C^ELfc. 0:5:3: 2<^m^X'^-fh3MM.% i J9nnJ^' 

I T038HB«fiJbt. 4, 4' -b'^[N-7x Vj8»S:fflV^T. r-f >y7°3— hffitJ: D. 400nm 

-/P-N- (3" -^W7x-^) TSy] h'7x- C5^3l£lS-^LJt. <Xt. C!OfBtelS:#-tS^7^ 
/I'S. ^#3^0 . 2 nm/sec T'7 5 nm«JI$^ ^»§£HO««*/^-&m£L£flL IMtff 

3E?L^7JHkjl£JB& Uc. «v^. *0±fc. MS * 3 x l 0" 6 Torr CJfiEU:. $ ^tc. 

fli'&*»*2 5tfXfc^ftt. M»mj£0. 2 nm/sec (c. 3 - (4' -tert-^f-^7x^) -4-7x- 
T'5 0nm<r)Jf$tCil*L. JflfeJOTi: Lfc. JXV^T. •£ 40 ;U — 5- (4" -t'7x^) -1, 2, 4-h'JT 

<9±C. 1, 3-h"XC5' - (p-tert-7"^7x V*-yW$:» H«3$Jg0 . 2 nm/sec f2 0 nraOl? 

-;>) -1, 3, 4-**ViTV'-ft'-2' -4)V) izm^lttk. Sfet:*0±fc. h'J^ (8-*/'J7 

'•Cy-tfyfe. jRiiaKO. 2 nm/sec t"5 0nmc0if 5- h ) T/US-'7A^, ^«jiS0 . 2 n m/sec T 

Zlzmm. m^&Xmmt LIZ. S4>t-e^±fc. 3 0 nm<^/I$K|g#L«?aAf!i&I2: Ufe. $4>K 

m»m&0. 2 nm/sec T'2 0 *«±K. i&i&gO . 2nm/ 

OnmcOJf^tft^* (ftlJtlO : 1 ) L/C. Hffii: sec T'2 0 0 nm*)»$fc:8S» (MJtl 0 : 1) t 

wBmswaiai^tfaiLfc. ^*±. nam r, mmt ^m,mftm,m?z?miti. mm 

fc^6. 48mA/cm2 ©«8SA«a&h.fc. «K 1 8 7 50 SfflSnLfcki*. 7 4mA/cm' ^msE*Wl£„ 


03/14/2002, EAST Version: 1.03.0002 


2 1 


MK 1 0 8 0 c d/m 2 OBfc*)fc3&&««BS*Ufc. 
[00 5 3] 3 

2 0 0 nm<9 I TOjOTMW (US) 

+tt&lPL 7*h>, x*/-n,fcfflnTjH 

<5>(cuv/^-yyft»Lfc. ITOSBjmffiJL 
fc. # 'J - N - t'^/Wyl-AY^ ( SfcT^iHP * 1 

5 00 00) . 1, 3-h'X C5' - (p-tert-y-f- 

;l<7i-;H-l, 3, 4-3j-W7/-/l'-2' - 

-f/i^: ^^>fcj;u f <?ij*'f^##2 6<wt&m. 

*il«lMUt 1 0 0:30: 30#J-£--?-&*-f £ 3tt 

J: 9. 30 0nmO»3te!£#l*U:. d<7)?Bfc 

JgbfcflL al*<fSr3x 1 0"« Torr fc«EUfe. 84> 

2 n m/sec T 2 0 0 n mcOJJ § iiZgMM ( ft&Jt 1 
0:1) LTttttfcU flflWHfeJiaS^SfWLfc. 

ESWEEfcfflJDLfci:^ 7 6mA/cm 2 «D«8»« 
SHlfc. MS. 1 3 8 0 c d/m 2 OlHW>»*a««S$ 

[0 0 54] itmi3 

«^2 6^£fttf>ffcb'5te, 1, 1.4, 4-fh 
77i-^-l, 3-7*s;xv£flSfflLfcl20Mi. H 
jfcffl 1 3 (ciEttafritfc i 0 £flreiWfe#*?*fl* L 
fc. fSHLfc^rtRlMHH'fc:. SSKSWSiT. 1 5VO 

ISEttEEfcEPJn Lit 8 6raA/cra' comSEtf 

SHlfc. »£6 8 0 c d/m* <7)»fecr)^«12?il 
fc. 

[00 5 51HSIM14 

/¥$ 2 0 0 nm<7) I TOjMJIWI (»*) fc*Tt*#5 
4>tt» T-tby. x*/-rt*fflwoH 

# 'J h (MFFiWH^SOOOO) , 

4, 4' -h'X (N-7i-^-N- (3" ->f;l-7 
x-/U) TS/] t'7x-;K t*x (2-^f-;i^-8- 

*y ] jsy-h) r^s-^A-^-^y-t'x (2 
-^f-;i/-8-^yyy5-h) wS-^AijiW] 

^£*#§-3 2«0fc£«l*. Wl-PflSftJfcl 0 0 : 

40 : 60 : 1 0)Wfe?i?ftt& 3tM%~J 9 


(12) f^BHTl 0-294 177 

22 

y^S-fflV^T. r-f •yT'n-hffiKJ: 1 ). 300nm 

5-3X1 0" 6 Torr'fcjflEU:. ?&#Jf<7)± 
tc. V^*^>7Ai;ffi£ s H&RMLO. 2nm/sec T" 
20 0nm«JPSC^» (SSttl 0 : 1) LTUffi 

5Biamc. aaft»H»T. 1 svcoESWffis-MiL 

6 6mA/cm 2 fDTOWSBihJt . SS7 8 
10 0 c d /m 2 $ . 

[0056] 

[0E<Ofg*5:f&0Ji] 

[01] *«WWS*#P*>-0! (A) «0«EBSffijtHT' 
[02 ] *8g«#fBfcSH^)-f?!l ( B ) OffittffiSer? 


[03 ] ^mm^wm^-m ( c ) ^m^mmx- 

20 

[04 1 ^mmRmm^o-m < d > 0jmMf$H-c 

[05 ] *DW!WS}t3IH t <O-0! ( E ) cOUBSlf J§I2T' 

**. 

[06 ] ff»WWfc**?«>--W ( F ) OfRttflBfiH? 

[07 ] ^mmftimmTo-m < g> 
a*. 

[08] *«HW»*3R?fl!)--W (H) olMfflBiH-C 
30 &£. 

1 : 

2 : 

3 : m^AUSS* 

3 a : IE?LaA«!&j£# 
4 

4 a : 

5 : vmnmrn 

5" :«^aAf!MJl 
40 5a: %^&XW£fofc 

6 : 

7 : 


03/14/2002, EAST Version: 1.03.0002 



03/14/2002, EAST Version: 1.03.0002 


